Keratinocyte-derived proinflammatory key mediators and cell viability as in vitro parameters of irritancy: a possible alternative to the Draize skin irritation test.
This study is aimed at the development of a cell culture assay which may supplement or replace the animal Draize skin irritancy test. Using human keratinocytes, the measurement of proinflammatory eicosanoid and interleukin-1 alpha release and of the impairment of cell viability have provided a suitable in vitro/in vivo correlation for at least three surfactants. The in vitro study has been extended using structurally unrelated, pharmacologically relevant compounds including ethanol, glycerol, cyclohexanol, acetone, benzoic acid, phenol, acrylamide, triethanolamine, Tween 80, sodium dodecyl sulfate, benzalkonium chloride, NiSO4, SnCl2, and ZnCl2. Time- and dose-response studies were used to establish half-maximal stimulatory (SC50) and inhibitory (IC50) as well as 10-fold stimulatory (ED10) concentrations for arachidonic acid release, cytotoxicity, and IL-1 alpha release, respectively. Based upon these values a similar ranking has been obtained for the mildly acting acetone, ethanol, glycerol, and Tween 80 and for the severely acting A23187, benzalkonium chloride, and sodium dodecyl sulfate. With respect to all other test compounds, substantial variation occurred indicating that all three test parameters provide a more complete characterization of the test compound's potency than a single endpoint. These data are ready to be validated by a controlled clinical study aimed at a qualitative and quantitative evaluation of the symptoms of skin inflammation in volunteers.